The sample was then applied to a G-25 column, and eluted with the same buffer. Practically all the 4HFMN was bound by the protein, as evidenced by the lack of free cofactor in the eluate. Curves (1) and (2) show the spectra of free and enzyme-bound 4HFMN, corrected for dilution, corresponding to a concentration of 2.8xlQl5 M. The sample of curve (2) was then denatured with 5% (final cone.) trichloroacetic acid, and the protein precipitate was separated by centrifugation. Curve (3) shows the spectrum of the supernatant, after adjusting to pH 7, and correction for dilution. (4) shows the spectrum of the supernatant corrected for dilution. a) The benzene moiety is not of primary importance for the binding of the coenzyme to apo DYE, and for catalytic activity. It however affects the formation of charge transfer complexes, and might thus play a role in the orientation ot the substrate(s) at the active site.
b) The activity of the artificial enzyme suggests that the lumazine system must basically be capable of undergoing the same type of enzymic reaction as the flavin, i.e. dehydrogenation, and activation of oxygen. c) 8-Ribityllumazine precedes riboflavin in the biosynthetic path, and could be considered its "historical" ancestor. It also appears to possess comparable chemical and catalytical properties, thus the speculation might be justifiable, that it might have been a precursor of riboflavin derivatives as a cofactor. Evolutionary pressure could have favoured the use of the chemically more stable and versatile flavin system.
